Recently, authors established a number of inequalities involving Khatri-Rao product of two positive matrices. Here, in this paper, the results are established in three ways. First, we find new Holder-type inequalities for Tracy-Singh and Khatri-Rao products of positive semi-definite matrices. Secondly, the results are extended to provide estimates of sums of the Khatri-Rao and Tracy-Singh products of any finite number of positive semi-definite matrices. Finally, the results lead to inequalities involving the Hadamard and Kronecker products, as a special case.
INTRODUCTION

Consider matrices
; Liu (2002) ; Mond and Pecaric (2000) and Visick (2000) . D  C  B  A  ,  ,  , , we shall make frequent use the following properties of the Tracy-Singh product (Al-Zhour and Kilicman, 2007; Al-Zhour and Kilicman, 2006a and b; Cao et al., 2002; Liu, 2002) :
The Hermitian matrix A is called positive semi-definite (Zhang, 1999) : 
Now we present the following basic results (Al-Zhour and Kilicman, 2007; Al-Zhour and Kilicman, 2006b; Cao et al., 2002; Rao and Rao 1998) . 
Here, 1 I and 2 I are identity matrices of order r r × and s s × , respectively.
Lemma 2
. Then the scalar Holder inequality is given by:
Corollary 1 Let i a and i b (
an Equation (8) in Corollary 1. As follows:
, then by Lemma 2 we have:
This completes the proof of Corollary 1. ϒ
The problem may occur that we cannot find Holder-type inequalities for usual product of positive semi definite matrices, but here, we can find new Holder-type inequalities for the Tracy-Singh, Khatri-Rao, Kronecker and Hadamard products of positive matrices which are very important for applications to establish new inequalities involving these products. Since it is sometimes difficult to compute, for example, ranks, determinants, eigen values, norms of large matrices, it is of great importance to provide estimates of sums of these products of any finite number of matrices by applying Holder-type inequalities of positive matrices.
MAIN RESULTS
Based on the aforementioned basic results, and the general connection between the Khatri-Rao and TracySingh products in Lemma 1, we derive some inequalities with respect to the Tracy-Singh and Khatri-Rao products and extend these results to any finite number of matrices. These results lead to inequalities involving Kronecker and Hadamard products, as a special case. 
. Then:
Proof: By assumption there exist a unitary matrix n M U ∈ and a unitary matrix
, where ij d , ij t are nonnegative real numbers for all i and j . It follows that:
So, by using Lemma 2, we have: 
(10)
Proof: Follows immediately by applying Lemma 1 and Theorem 1.. ϒ
Corollary 3
Proof: Using Theorem 1, the corollary follows by induction on k . ϒ
Corollary 4
Let
. (12) Proof: Using Corollary 3 and Lemma 1, the corollary follows by induction on k .ϒ We give an example using products of three matrices
(ii)
Theorem 2 
So, by using Corollary 1, we have: 
Conclusion
The problem may occur that we can't find Holder-type inequalities for usual product of positive (semi) definite matrices, but we established some Holder-type inequalities for the Tracy-Singh, Khatri-Rao, Kronecker and Hadamard products of positive semi-definite matrices which are very important for applications. How to extend the use of Holder-type inequalities in the main result for estimating, for example, ranks, determinants, eigen values, norms of sums of the mentioned four matrix products of finite number of large positive semi-definite matrices, requires further research.
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